A perspective on current and future uses of alternative models for carcinogenicity testing.
This perspective is based upon the data presented at the International Life Sciences Institute (ILSI), Health and Environmental Sciences Institute Workshop on the Evaluation of Alternative Methods for Carcinogenicity Testing (ILSI Workshop). It is important to understand that all models discussed at the Workshop have limitations and that they are not designed to be employed as stand-alone assays. Although they may have other, appropriate applications. I do not recommend use of the SHE cell assay and the Tg.AC model for the regulatory purposes of a safety assessment. In my view, the neonatal mouse, p53+/-, XPA-/-, XPA-/- and p53+/-, and the rasH2 models can, as a component of an overall assessment, provide information on potential carcinogenicity of a chemical that is appropriate for consideration in a regulatory context. Generally, these models exhibit the ability to detect genotoxic compounds. In most cases these compounds would be detected in a standard battery of genotoxicity tests and, therefore, quite often the use of an alternative is not necessary. Actually, I believe that a bioassay in rats will suffice most of the time, that is, in my view, a routine bioassay in mice is not necessary. Specific circumstances where data obtained from one of the "recommended" alternative models might be helpful are discussed. With regard to lessons for the future, there is a particular need for models that are responsive to chemicals that exhibit a nongenotoxic mode of action. Additionally, new models will continue to be developed and their half-life will likely be substantially shorter than the time required for traditional validation. The development of enhanced paradigms for validation should be a priority so that improved safety assessment decisions can be made more quickly. However, while evaluating and validating such models, it is important to consider the fundamental issues, for example, rational dose selection, evaluation of mode of action in the context of dose-response relationships including the existence of thresholds and secondary mechanisms, and species-to-species extrapolation. The alternatives to carcinogenicity testing project was a very major undertaking. In addition to the valuable information provided, it serves to illustrate the value of cooperation between academia, government, and industry. Furthermore, the involvement of the International Life Sciences Institute as the overall organizing, facilitating umbrella was crucial for the success of the project.